Objective: Traditionally, Tunjuk langit (Helmynthostachis zaylanica) rhizome has been used as anticancer and anti-inflammation drugs; however, it may have toxic effects on major organs for a long-term continuously consecutive consumption. Therefore, this study was carried out to test subchronic toxicity of the ethanol extract of the rhizome on Albino rats, Rattus noverticus (Wistar strain).
INTRODUCTION
Previous studies on chemical contents of the Tunjuk Langit rhizome had found ugonstilbene A-C, eight flavonoids, and ugonin A-L [1] [2] [3] . The flavonoids have significant effects of anticancer [3] , antioxidant [4, 5] , and anti-inflammation activities [6] . We also successfully identified a secondary metabolite from endophitic fungi Cohlibulus lunatus of Tunjuk langit rhizome [7] . Furthermore, the extract of this rhizome has aphrodisiac, neuroprotective, and antihyperuricemia activities [8] [9] [10] . The use of traditional medicine has been based on scientific authentication for chemical, pharmacology, toxicity herbs, and their standard quality to guarantee a direct impact on their safety and efficacy [11] . Our previous study showed that an ethanol extract of tunjuk langit rhizome could decrease in uric acid level in blood and this ethanol extract was standardized [12] . A median effective dose (ED 50 ) of ethanol extract as antihyperuricemia is 135.67 g/kg body weight (BW) and this extract fulfills the standard parameter [10, 12, 13] . The tunjuk langit rhizome has been traditionally used as anticancer and anti-inflammatory medicines. If the extract is used as a longterm continuously consecutive consumption, it may have toxic effects on vital organs. However, a detailed study on the toxic effects of this extract has not been conducted yet. Therefore, this research aims to test subchronic toxicity of the ethanol extract of tunjuk langit rhizome.
METHODS
The rhizomes of tunjuk langit plant were collected from the district of Sekayu, Musi Banyuasin Regency, South Sumatra, Indonesia. The plant can be found in other places in South Sumatera, such as Indralaya and Lahat, and they were used in our previous studies [3] . Other materials used in this study were 96% ethanol, microhematocrit, pentobarbital, and Albino rats, Rattus noverticus (wistar strain). The experiments were performed after accepting an approval letter of the protocol "Ethical Clearance" from the Ethics Committee of Gadjah Mada University (No. 166/KEC-LPPT/VI/2014) and were carried out in accordance with current guidelines for the care of laboratory animals.
The rhizome of tunjuk langit was powdered using a blender and the 96% ethanol was distillated using distillation apparatus. The extract of the rhizome was obtained from maceration of 3 kg the rhizome with 20 L distillated ethanol for 2 days. The maceration was then concentrated using a rotary evaporator. 100 albino rats as tested animals with BW of 180-200 g were divided into 5 groups, 10 male and 10 female rats per group. Four groups were treated with the extract of tunjuk langit rhizome and another one as a control. Group I-IV were treated with ethanol extract of 68 mg/kg BW; 136 mg/kg BW; 272 mg/kg BW; and 554 mg/kg BW, respectively. Group V as a control was no treatment with the extract. The treatment by oral administration was once per day for 12 weeks. As long as the treatment, the tested rats were fed with normal food and drink constantly every day.
Toxic symptoms were observed by means of analyses of BW, hematologic and biochemical parameters, and macroscopic organs. This analysis was also done to test chronic of the extract of Pellionia heyneana Wedd. Leaf [14] . A dose (ED 50 ) used in this research is 135.67 g/kg BW [9] . The behavior and motoric activity of the tested animals were monitored every day and their BW was measured every week. On the 45 th and 91 st day blood of tested rats was taken from plexus retro orbitalis of their eyes by microhematocrit to measure blood parameters. The rats were also surgically cut using a scalpel knife and take out their vital organs, that is, liver, heart, and kidney, from their body using a pinset to do an organ inspection on the 91 st day. Before surgical cutting, euthanasia was applied to the rats with 15 mg/100 g BW sodium pentobarbital through intra peritoneal. Parameters of hematologic and biochemical tests include levels of hemoglobin, leukocytes, erythrocyte, protein,
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urea, creatinine, serum glutamic oxaloacetic transaminase (SGOT), and serum glutamic-pyruvic transaminase (SGPT). Meanwhile, the analyses of macroscopic organs were performed by comparing color and appearance of the vital organs of treated rats with those of control rats. Furthermore, the relative organ weights (ROWs) were also calculated. The weight of the vital organ of the treated rats was then compared to that of the control group [14] .
We used one-way analysis of variance followed by Dunnet's post-hoc to evaluate differences among groups. The significance level was set at 5% (p<0.05).
RESULTS AND DISCUSSION
Subchonic toxicity is adverse effects occurring after the repeated or continuous administration of a test sample for a part of the animal's lifespan. First, we analyzed the motoric activity and BW of albino rats as signs of toxicity to observe treatment effects. 1 hr after administrating the ethanol extract of tunjuk langit rhizomes showed no decrease in motoric activity and no death of treated rats. The treated rats could normally walk and climb after the administration. It indicates that the extract had no an effect on their motoric activity as shown in Table 1 .
In addition, a BW is important to initially describe a health of human and animal because changes in the BW are a highly sensitive indicator [15] . During 12-week treatment, average BWs of both male and female rats increased 15-17 g/week as shown in Table 2 . From statistical analysis, the significance value is 0.146. It means that the extract administration had no adverse effects on BW.
Besides the motoric activity and BW, biochemical parameters were evaluated to observe liver and kidney functions. The damage in the liver can be used to indicate toxic substances. Two aminotransferase enzymes that are most commonly associated with liver cell damage are SGOT and SGPT. Measurement of the enzyme concentration in the blood by measuring the level of SGOT and SGPT can provide important information regarding the level of liver dysfunction. In general, one-way variance analysis showed that the levels of SGOT and SGPT of treated groups were insignificantly different from those of control group as shown in Table 3 . However, the treated Group I (especially male rats) has significantly different level of SGOT from the control group. To clarify this result, some factors can be useful in differentiating a significant difference from control values, from a treatment-related effect [16] . This difference is less likely to be an effect of treatment if There is no obvious dose response; it is due to finding(s) in one or more animals that could be considered outlier(s) and/or it is within normal biological variation (within the range of reference value).
Analyses of creatinine and urea levels aim to investigate of kidney function. An increase in blood urea and creatinine level is an indication of kidney disfunction. Statistical analysis showed there is no significant difference in creatinine level between treated and control groups (p=0.569). In general, urea concentrations are no significant difference between treated and control groups. According to some factors [16] and as in the SGOT level above, this difference is less likely to be an effect of treatment. Moreover, there were no differences in both the appearance and physical parameters of kidney between treated and control groups. Overall, the results of statistical analysis can be shown in Table 4 and it can be indicated that the extract had no an adverse effect in kidney function.
Parameters of rat's blood hematological test include hemoglobin, erythrocyte, leucocyte and total plasmatic protein as shown in Table 5 . There were no significant differences in hematologic parameters between treated and control groups. From statistical analysis, significance values of hemoglobin, leukocyte, and total protein are 0.07, 0.890, and 0.219, respectively, whereas erythrocyte is significantly different. This difference is clearly shown between male Group II (p=0.008) and female Group I (p=0.007); however, average level of erythrocyte is still normal, that is, 6.7-20×10 6 mm 3 [17] . Moreover, the concentration of total plasmatic protein in male rats of Group I and II showed significantly different. These concentrations are lower than that in control group (i.e., 5.6-7.6 g/dl). While the concentration of total plasmatic protein in female rats of treated groups are insignificantly different from that of control group. Overall, the results of hematological test showed that the extract does not have side effects in a hematological system of treated rats.
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on the BW, hematologic and biochemical parameters, and macroscopic organs. They indicated no death observed and no significant differences in motoric activity, BW, biochemical and hematologic parameters, and macroscopic organs between treated and control groups. The results showed that ethanol extracts of tunjuk langit rhizome in dose 68, 136, 272 and 554 mg/kg BW had no significant toxicity. This study also carried out a macroscopic evaluation on vital organs (i.e., liver, heart, and kidney). This analysis aims to correlate toxic properties with changes in the organ structure of treated rats. From the macroscopic evaluation including color, appearance, and ROW showed that there were not significantly different and no specific anomalies on treated groups compared to control group. There were no lesion, inflammation or fattening on liver. Moreover, the color and physical appearance were normal. Statistical analysis showed no influence the extract administration to ROWs of liver (p=0.88), heart (p=0.952), and kidney (p=0.332). It can be indicated that there were no significant differences between treated and control group as shown in Table 6 .
Overall, this study showed that there were insignificant differences in observed parameters between treated and control rats during extract administration. Thus, it can be said that this extract can be continuously consecutive consumed for long-term. In fact, the extract has properties as hepatoprotective [18] and neuroprotective [19] . Finally, the results of this study provide important information of the use of the tunjuk langit rhizome as traditional medicine, especially in South Sumatra, Indonesia.
CONCLUSION
In this study, we evaluate the subchronic toxicity of ethanol extract of tunjuk langit rhizome (Helminthostachys zeylanica) on albino rats, R. noverticus (Wistar strain), which the evaluation has used analyses
